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Summary: Iodostannyl esters react with alkenes in the presence of AIBN to afford 
y-lactones. 

Recently, the synthetic applications of free radical chemistry have increased 

dramatically. Building upon the foundations laid by Julia,l Beckwith' and others,3 many 

carbon-carbon bond-forming reactions have been developed. Notable contributions include 

the vinyl radical cyclizations developed by Stork,4 the ally1 tin chemistry studied by 

Keck5 and the formations of radicals from mercurials investigated by Giese6 and others. 7 

Heiba and Dessun8 and, more recently, Fristad' have examined the reactions of acids with 

alkenes for the formation of lactones. The reaction requires the use of the highly 

reactive manganic triacetate and must be conducted under acidic conditions. In connection 

with our interest in furobenzofurans 10 we sought an olefin to lactone transformation which 

could be performed under neutral conditions. Our research has led to the novel 

transformation depicted below. 

RCH(I)C02SnBu3 
AR' R 

cat. AIBN ' 

1: R=H R' 

2: R=CH3 

The stannyl esters 1 and 2 were easily made from inexpensive bis(tri-n-butyltin)oxide 

and the corresponding iodo acid.l' While the bromo acids afforded stannyl esters equally 

well, the yields of the lactone formation reactions were higher when their iodo 

3939 



3940 

counterparts were used. Several initiation procedures were studied. Although a catalytic 

amount of tri-n-butyltin hydride was effective, photochemical initiations led to the 

formation of several byproducts. A catalytic amount of AIBN in refluxing benzene is an 

effective and convenient initiation procedure. The results of our study are illustrated in 

Table I. 

Table I. The Synthesis of Lactones from Stannyl Esters 
0 

OSnBu3 + - n cat. AIBN 

Rl R2 PhH, A 
I 

Entry R RI R2 % Yieldalcyd 

H 

H 

H 

H 

H 

H 

H 

CH3 

CH3 

H Bu 

CH2CH20 

H Ott 

H CH2SiMe3 

H OEt 

H CH20H 

H C02Et 

H Bu 

CH2CH20 

76 

78 

76 

56 

36b 

73 

-- 

75 

72 

aYield after chromatography. All compounds exhibited 'H NMR, IR and mass spec or analysis 
consistent with their assigned structures. 

bAn equal amount of an unidentified byproduct was formed. 

'In a typical reaction, one equivalent of the iodoester, three equivalents of the alkene 
and 5 mole percent of AIBN were refluxed in benzene (1 M) for 8 h. After partition between 
acetonitrile and hexanes, the crude product was isolated. 

dThe lactone produced in entry 2 has a cis ring juncture as shown by 300 MHz NMR. The 
lactones in entries 8 and 9 are approximately a 50:50 mixture of diastercomers. 
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